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Evidence suggests that caregiver health affects patient health. Consistent with the 
Biopsychosocial Model, mental health (anxiety, depression, satisfaction with life, self-esteem), 
physical health (bodily pain, general health, performance in physical role, physical functioning), 
burden, and social support were examined in the present study to understand the relations 
between these variables and the overall health of 81 caregivers of patients with multiple sclerosis 
(MS) in Mexico. The relation between mental health and physical health was significant. 
Canonical correlations revealed that depression and general health emerged as primary variables 
and these were entered into a series of analyses with burden and social support as potential 
moderating variables. No significant moderations were detected. Hierarchical multiple 
regressions showed significant relations between demographic and physical health variables, and 
  
 
three mental health outcomes: anxiety, depression, and self-esteem. Further research should 
consider the relations between mental health and physical health in the context of Latino culture. 
.  
 
 
 
1 
Examining the Relations Between the Mental Health and Physical Health of Caregivers of MS in 
a Mexican Sample 
Extensive research has established that the health of a caregiver of someone who is 
chronically ill has a significant effect on the health of the patient (McKeown, Porter-Armstrong, 
& Baxter, 2003). While the relation between caregiver and patient health has been studied 
extensively in the United States and other developed countries, far less attention has been given 
to the phenomenon in less-developed countries, including Latin American countries such as 
Mexico. These relations may be even more significant within such populations given the 
importance of cultural factors, including the primary importance of family among Latino 
populations (Delgado & Tennstedt, 1997; Nápoles, Chadiha, Eversley, & Moreno-John, 2010).  
This paper examines the relation between the mental health (i.e., anxiety, depression, 
satisfaction with life, and self-esteem) and physical health (i.e., bodily pain, general health 
perceptions, performance in physical role, and physical functioning) of caregivers of individuals 
with multiple sclerosis (MS) in Mexico, as well as the roles that burden and social support play 
in influencing the strength of the relation between mental health and physical health. It begins 
with an overview discussion of the etiology of MS, including the often prolonged diagnostic 
process. Tasks and responsibilities involved in caring for individuals with MS are then 
examined, followed by data evaluating the effects that caregiving for individuals with MS have 
with regard to mental health and physical health. It is important to note, however, that given the 
under-diagnosis and under-reporting of MS in Mexico, people caring for patients with MS may 
face obstacles that are unique to this population that may not be presented in literature collected 
in other regions of the world. Next, data analyses and results are presented, followed by a 
discussion regarding the findings in the present study, strengths and limitations, and future 
 
 
 
2 
directions for studies and interventions. This research is critical because of the well-known 
effects of caregiver health on patient health (McKeown et al., 2003) and the importance of 
investigating additional factors that may impact individuals in less-developed countries. 
Rates of Multiple Sclerosis 
According to the World Health Organization (WHO) and the Multiple Sclerosis 
International Federation (MSIF), MS is one of the most common neurological diseases in the 
world. Globally, approximately 30 in every 100,000 people are affected by MS, and those rates 
vary by geographical region, with more reported cases in regions that are further from the 
equator, both north and south. In the United States, the prevalence of MS is 135 per 100,000 
people, whereas the prevalence in Mexico is 9 per 100,000 people. For comparison, out of 
100,000 people, the following countries have varied prevalence rates: United Kingdom (110), 
Australia (78), Tunisia (15), South Africa (32), Israel (60), Turkey (34), Hungary (176), India 
(3), and Brazil (18). Around the world, less-developed and less-served countries tend to have less 
access to the tests needed to conduct assessments required to diagnose MS (World Health 
Organization [WHO] & Multiple Sclerosis International Federation [MSIF], 2008), which raises 
the question of whether there is an under-reporting in some of these regions. 
Research on the prevalence of MS in Latin America has had mixed results, but some 
studies suggest that the rates in Mexico range from anywhere between 5 and 13 people within 
100,000 people (Corona & Roman, 2006). There is growing evidence to suggest that there has 
been an increase in rates of diagnosis of MS in Latin America, including specifically in Mexico 
(Corona & Roman, 2006). In the 1970s, a diagnosis of MS was rare in Mexico, likely due to 
under-diagnosing and under-reporting, but by the 1990s, it had become the second most common 
reason for admission to the neurology ward (Gonzalez & Sotelo, 1995). While it is difficult to 
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determine why there is an increase in diagnosis, researchers suggest that it is likely due to an 
improvement in access to services, including diagnostic tools, in this particular region (Gonzalez 
& Sotelo, 1995). 
Etiology of Multiple Sclerosis 
There are twice as many women as men diagnosed with MS, and the average age of onset 
of symptoms is 29.2 years (WHO & MSIF, 2008). Individuals may develop symptoms earlier in 
life and diagnosis of MS often occurs after symptoms have been present some time because no 
one single test is available that can detect the presence of this disease. Examination of symptoms 
over time is also involved in accurate diagnosis of MS (Polman, Reingold, Banwell, Clanet, 
Cohen, Fillippi et al., 2011). 
 MS is a chronic, debilitating disease thought to be caused by an inflammatory 
demyelinating process in the central nervous system, which has no known etiological cause. 
Myelin surrounds nerves and serves as protection for the nerve fibers in the brain and spinal cord 
and in MS it is broken down by the body’s immune system, which results in discrete areas of 
demyelination and axonal injury. The deterioration of the myelin disrupts neural transmission 
along affected axons (O’Connor, 2002), which can cause problems in the way the brain regions 
communicate, as well as how the brain communicates with the rest of the body. This 
deterioration varies from individual to individual, which results in heterogeneity among 
individuals in presenting symptoms as well as course of disease progression (Mayo Clinic, 
2010). 
There are four types of MS disease classifications based on an individual’s disease 
course. The four types are termed relapsing-remitting MS (RRMS), secondary-progressive MS 
(SPMS), primary-progressive MS (PPMS), and progressive relapsing MS (PRMS; Chelune, 
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Stott, & Pinkston, 2008; See Fig. 1.). Relapsing-remitting MS typically refers to symptoms that 
come and go in the form of attacks, or “exacerbation,” and the lessening or remission of 
symptoms. The periods between disease relapses are characterized by lack of disease 
progression. According to Fox and Cohen (2001), approximately 85% of patients who are 
diagnosed with MS are diagnosed with the relapsing-remitting course of the disease. If the 
disease is untreated, over the course of 10-15 years, nearly 50% of patients diagnosed with 
RRMS will develop SPMS (Fox and Cohen, 2001). In SPMS, an initial relapsing-remitting 
disease course is followed by progression with or without occasional relapses. PPMS typically 
refers to symptoms that are continuously developing, but in a slower manner and there are no 
distinct relapses (National Institutes of Health: National Institute of Neurological Disorders and 
Stroke [NIH: NINDS], 2012). Approximately 10% of patients diagnosed with MS are diagnosed 
with PPMS (Fox & Cohen, 2001). In PRMS there is progressive disease from onset and the 
periods between relapses are characterized by continuing progression. This disease course is 
typically only reported in 5% of patients who are diagnosed with MS (Fox and Cohen, 2001). 
  
Figure 1. This model provides a visual representation of the four clinical patterns of MS. 
Adapted from “Multiple sclerosis and other inflammatory demyelinating diseases of the central 
nervous system,” by M. K. Houtchens, F. D. Lublin, A. E. Miller, and S. J. Khoury, 2008, in 
Bradley’s Neurology of Clinical Practice, p. 1295. 
Time 
Relapsing-remitting 
Secondary progressive 
Primary progressive 
Progressive relapsing 
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Diagnoses are made based on a series of assessments, including clinical exams and 
laboratory studies, which commonly involve analysis of cerebrospinal fluid, evoked potentials, 
and neuroimaging (Houtchens et al., 2008). Doctors and practitioners are responsible for 
interpreting the results in a collaborative and coherent way to determine whether a diagnosis of 
MS is appropriate. As a result, individuals with MS and their caregivers have typically 
experienced a significant period of time of uncertainty regarding their diagnosis and treatment 
plan. This multi-faceted diagnosis process should also be taken into account when considering 
the prevalence of MS in less-developed populations where the necessary assessments and access 
to care may be more constricted. 
 Symptoms associated with MS are manifested in cognitive, physical, and psychosocial 
ways, and typically increase gradually across the lifespan. Based on a worldwide study in 2008 
that surveyed patients with MS, “motor weakness, dysfunction, or spasticity,” was selected as the 
most common presenting symptom, which was reported in nearly 50% of the patients surveyed. 
Approximately 40% of the sample reported sensory problems and fatigue, 31% reported visual 
disturbances, 22% experienced disturbed balance, 17.5% noted bladder and bowel problems, 
15% reported pain, and 10% experienced cognitive or behavioral problems and sexual 
dysfunction (WHO & MSIF, 2008).  
 Disease progression in MS is gradual and life-long, and research shows that 60% of those 
diagnosed are no longer fully able to coordinate motor functions nearly 20 years following 
symptom onset. Some individuals diagnosed with MS, however, report few severe symptoms 
across their lifetimes. While many patients with MS live with the illness for most of their lives, 
some research suggests that these individuals have an average lifespan that is 82.5% of the 
normal lifespan (Houtchens et al., 2008). Given the lengthy diagnosis process, the progressive 
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symptoms, and the fact that MS is a life-long disease, caring for someone with this illness can 
have a profound and evolving effect on a caregiver’s own physical and mental health.  
Caregivers of Patients with Multiple Sclerosis 
 Caregivers of patients with chronic illnesses have been studied for years. In MS, we 
know that caregivers are most often family members (Akkuş, 2011; Buhse, 2008), and in 
particular, they are more likely to be spouses of the patients because of the average age at which 
the disease is typically diagnosed (Khan, Pallant, & Brand, 2007). In addition, males are more 
likely to be caregivers because most people diagnosed with MS are females (Kristjianson, Aoun, 
& Yates, 2006). MS presents a unique set of challenges for caregivers given the disease’s 
progression and variability. 
 Buhse (2008) reviewed literature on caregivers, including those caring for an individual 
with MS, and indicated that spouses tend to experience a “sense of loss” when their partners are 
diagnosed with MS. There are also gender differences in feelings related to MS when a partner is 
diagnosed with the illness (Courts, Newton, & McNeal, 2005). The researchers found that men 
tended to experience more feelings of anger toward the system (e.g., inaccessibility of certain 
places when their spouses needed wheelchairs), while women more commonly reported 
emotional distress and experiencing the pain that their spouses were enduring. Mutch (2010) 
conducted a qualitative study in the United Kingdom and found that spousal caregivers felt as 
though they needed to place the health of their spouses above their own, and that their roles 
shifted from spouse to caregiver. These spouses endorsed feeling out of control and guilty in 
terms of caring for their sick spouses and balancing their own needs and independence 
concurrently. 
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Finlayson and Cho (2008) surveyed spousal and non-spousal caregivers of MS in the 
United States. Non-spousal caregivers included children and “other” caregivers, but the latter 
were not specifically mentioned (e.g., hired care) in this study. Additionally, the authors asked 
caregivers whether or not there were other caregivers who helped the patient with MS. They 
found that nearly two-thirds of the sample indicated the presence of one or more additional 
caregivers. This is an important distinction that should be considered in this study. Based on the 
demographics that were reported, the sample included a mix of individuals with MS with 
different levels of disease severity. “Health characteristics,” however, did not vary between the 
individuals who were cared for by a spousal versus a non-spousal caregiver. The authors 
interpreted disease severity based on a question that asked participants to what degree their 
symptoms interfere with daily activities. The responses included: very minimal (23.1%), minimal 
(29.0%), moderate (18.9%), and severe (29.0%). Unfortunately, data were not collected that 
categorized each participant’s course of MS (e.g., relapse-remitting, primary progressive).  
The researchers also found that the caregivers spend, on average, approximately 2.8 
hours caregiving per day. Nearly 50% of the caregivers reported providing less than one hour per 
day, 30% reported providing between one and 3.5 hours per day, and 20% reported providing 
more than 3.5 hours of care per day. The most common activities caregivers reported engaging in 
include preparing a hot meal (72.3%), providing transportation (69.4%), doing heavy housework 
(43.7%), doing light housework (42.7%), helping the patient move around inside the house 
(43.0%), and helping the patient get dressed (41.2%). While many activities are performed 
multiple times per day, the ones that were completed less often by caregivers include assisting 
the patient with managing bowels (21.2%), getting in and out of shower or tub (24.9%), 
managing bladder (24.2%), getting on and off the toilet (11.0%), and assisting with eating 
 
 
 
8 
(9.0%). In addition, spousal caregivers spent more hours providing care to their spouses with 
MS, and they provided more assistance with more activities than non-spousal caregivers. 
Researchers also found that the spousal caregivers in this study were significantly older than the 
non-spousal caregivers (Finlayson & Cho, 2008). This research suggests that there may be some 
unique processes and duties that are faced by female caregivers compared to male caregivers and 
spousal caregivers compared to non-spousal caregivers of MS, and these differences are 
important to understand in the present study due to the familial obligations that are often faced 
by Latino caregivers. 
Caregiver Physical Health 
Research indicates that caregivers of individuals with MS report significantly worse 
physical health than non-caregivers (Argyriou, Karanasios, Ifanti, Iconomou, Assimakopoulous, 
Makridou et al., 2011; Aronson, 1997; Giordano, Ferrari, Racide, Randi, Bisanti, & Solari, 2012; 
McKeown et al., 2003). Specifically related to this population, one study compared caregivers of 
MS to matched controls in a European sample. They found that caregivers of MS had 
significantly lower scores on several scales of the SF-36, including vitality (Giordano et al., 
2012). Aronson (1997) conducted a study in Canada that looked at quality of life among 
caregivers of individuals with MS. In this study, caregivers reported the lowest scores on the 
health component of the quality of life measure.  
In another study, researchers surveyed caregivers of individuals with MS and found that 
72% of the caregivers reported that they would be unable to continue providing care to the 
patient if their own health began to deteriorate (Wollin & Sato, 2001). Similarly, Gupta, Goren, 
Phillips, and Stewart (2012) identified greater activity impairment in caregivers of MS compared 
to noncaregiver controls. Argyriou et al. (2011) conducted a study in Greece that examined the 
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quality of life and emotional burden of caregivers of patients with MS. They found that nearly 
32% of caregivers reported experiencing discomfort and pain and 20% reported limitations 
regarding usual activities. In addition, the results demonstrated an inverse correlation between 
health and psychological distress, highlighting the significant relation between mental health and 
physical health among caregivers of MS. Because perceived health of the caregiver affects the 
caregiver’s ability to continue to provide support to the patient (McKeown et al., 2003), research 
on the needs and burdens of caregivers is critical both to the caregivers and to individuals with 
MS.  
Caregiver Mental Health 
 Beyond physical health impacts of caregiving, multiple studies have shown the 
deleterious effects that caregiving for a patient with MS can have on the mental health of the 
caregiver (Knight, Devereux, & Godfrey, 1997; McKeown et al., 2003; Pakenham, 2001; Rivera-
Navarro, Morales-González, & Benito-Leon, 2003). Knight et al. (1997) conducted one of the 
first studies to examine a sample of spousal caregivers of MS. One question these caregivers 
were asked was whether the caregivers felt depressed. Approximately 50% of the sample 
indicated that they feel depressed “never or rarely,” 31% responded with “sometimes,” and the 
remaining 20% of the sample selected “quite often.” 
 In the study by Argyriou and colleagues (2011) that examined quality of life and 
emotional burden among caregivers of MS in Greece, mental health and physical health variables 
were assessed. Among the 35 caregivers in the study, 22 were diagnosed with anxiety (5 mild 
and 17 moderate), while 12 were diagnosed with depression (4 mild and 8 moderate). 
Furthermore, the socio-demographic variables that were examined in this study (e.g., gender, 
employment, relation to patient) were surprisingly not correlated with psychological outcomes, 
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except for education status, such that the more education a caregiver had, the worse the 
psychological outcomes they endorsed.  
Pakenham (2005) looked at caregivers of MS to examine coping styles, positive affect, 
life satisfaction, benefit finding, anxiety, and depression. One finding that emerged was a 
difference between the mental health of those caring for an individual with a disease that has a 
chronic progressive course compared with someone with a relapse-remitting course. They found 
that caregivers of patients with a chronic progressive course reported significantly higher levels 
of distress than caregivers of patients with a relapse-remitting course (Pakenham, 2005). This is 
in line with other research that suggests that the severity of the illness is related to the amount of 
burden experienced by the caregiver (Khan et al., 2007). Lazarus and Folkman (1984) have 
previously examined stress and coping as it relates to caregiving in the Transactional Model of 
Stress and Coping. They suggested that stress occurs when the demands outweigh the resources 
the individual has access to in a given situation. While they highlight uncontrollability as one 
variable that is related to stress and coping, the level of the patient’s disability is also an 
important factor that affects caregiver adjustment. One study that looked at caregivers of 
individuals with MS with various levels of illness found that the patient’s disability was related 
to caregiver mood and caregiver burden, but not related to health, family, and life satisfaction 
(O’Brien, Wineman, & Nealon, 1995). Thus, it is plausible that the severity of illness affects 
stress and coping in caregivers above and beyond the controllability of the situation.  
Coping with the challenges associated with caregiving for an individual with MS is also 
related to patient symptoms and patient mental health. As patient satisfaction with life increases, 
caregiver adjustment increases concurrently (Pakenham, 2005). In addition, as the patient’s 
health-related quality of life increases, caregiver burden also improves (Rivera-Navarro et al., 
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2003). Similarly, caregivers of MS report experiencing more strain when patients’ quality of life 
scores are lower (Khan et al., 2007). Buchanan and Huang (2011) identified several factors 
associated with poorer mental health, including worse overall health of the patient with MS, 
those caregivers who endorsed experiencing more burden or feeling “emotionally drained,” and 
whether the caregiver indicated a need for mental health services within the previous year. Given 
the abundance of research concerning the mental health of caregivers, particularly those caring 
for an individual with MS, it is important to identify ways in which mental health can be 
improved. 
Caregiver Burden  
Burden is a construct that has been defined in somewhat vague terms in previous 
psychological research. In the 1960’s, researchers defined burden based on two discrete 
constructs: objective and subjective burden of care. Objective burden was previously defined as 
the impact that caregiving has on the household (e.g., financial pressures), while subjective 
burden was defined as the extent to which caregivers perceive the level of burden (Hoenig & 
Hamilton, 1966). More recently, it has been defined as “a psychological state that ensues from 
the combination of the physical work, emotional and social pressure, like the economic 
restrictions that arise of taking care of the patients” (Dillehay & Sandys, 1990, p. 263). 
Moreover, Buhse (2008) describes it as a “multidimensional response to physical, psychological, 
emotional, social, and financial stressors associated with the caregiving experience” (p. 27). 
Burden is commonly experienced by caregivers because of the demands and expectations that 
are placed on them when they take on the role of caregiver. Among informal caregivers of 
individuals with MS, more than 20% reported that caregiving was burdensome most or all of the 
time (Buchanan, Radin, Chakravorty, & Tyry, 2009). Muscle paralysis or weakness, difficulty 
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walking, and loss of sensation in patients with MS have been found to be some of the most 
distressing physical symptoms for caregivers to manage (Knight et al., 1997). Other symptoms 
that are commonly reported as distressing to caregivers of MS include motor problems and gait 
disturbance, sudden mood changes, incontinence, and pain (Knight et al., 1997).  
Several studies have explored the role of caregiving specific to MS in order to identify 
variables that are significantly predictive of caregiver burden. Caregivers of individuals with 
neurodegenerative diseases, including MS, demonstrate increased burden as their quality of life 
decreases (Rivera-Navarro et al., 2003). Data also suggest that gender may play a role in 
perceived burden, with women experiencing more burden in caregiving roles than men, which 
may be due to differences in coping styles. Multiple studies have examined these patterns and 
suggest that men tend to employ planning-based strategies, whereas women often express a need 
for space or distance from their spouses with MS (Gulick, 1995; DeRosier, Catanzaro, & Piller, 
1992; Pakenham, 2001). Knight et al. (1997) reported that other factors related to burden include 
worry and pessimism about the future, time burden, financial worries, and tiredness. Rivera-
Navarro et al. (2003) identified two other predictors of burden: the amount of time a caregiver 
spends caring for a relative with MS and an inverse relationship between burden and the 
patient’s health-related quality of life. Caregivers of MS also tend to report experiencing more 
burden when the patients they are caring for have problems with memory and daily activities, 
and when their personalities change. Having to alter personal plans or finances have also been 
related to burden (Chipchase & Lincoln, 2001). Due to these circumstances, caregivers of MS 
often report feeling overwhelmed, ignored, and neglected (Courts et al., 2005).  
Caregiver Strain 
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Strain is defined as “[the] additional demands and their impact on the family” (Brannan, 
Athay, & Vides de Andrade, 2012, p. 51). Strain is another mental health variable that has been 
examined in the context of caregivers of MS (Chipchase & Lincoln, 2001; Khan et al., 2007). In 
a 2001 study, Chipchase and Lincoln found that 46% of caregivers reported experiencing strain. 
The caregivers who were surveyed indicated that the three most commonly experienced strains 
included: the person with MS had changed from his or her former self, the need to make changes 
in personal plans, and the experience of financial strain. If the patients with MS had memory 
problems or needed consistent help with daily life activities, the caregivers also reported 
increased levels of strain.  
In another study examining patients with MS, 42% of caregivers reported experiencing 
strain due to emotional adjustment, other demands on the caregiver’s time, change in the 
caregiver’s personal plan, and disrupted sleep. The two variables that were most commonly 
endorsed as causing “severe” strain were emotional adjustment and family adjustments due to 
disrupted routine. In terms of patient characteristics, caregivers were more likely to endorse 
higher levels of burden and strain if the individuals they were caring for demonstrated higher 
levels of depression, anxiety, and stress (Khan et al., 2007). 
Social Support in the Context of Caregiving 
Social support and/or isolation are also important when considering the high levels of 
burden and strain among other mental health issues that accompany caregiving. Because of the 
increasing demands and obligations faced by caregivers, it is not surprising that they typically 
have less time to participate in activities that they enjoy (Akkuş, 2011). Research completed in 
the United States shows that caregivers of MS receive significantly less social support than non-
caregivers (Good, Bower, & Einsporn, 1995; Weinert & Long, 1993), and an additional study 
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conducted in Brazil demonstrated that men are four times more likely than women to report 
social isolation (Neri, Yassuda, Fortes-Burgos, Mantovani, Arbex et al., 2012). Moreover, a 
Turkish study found that those who felt socially isolated were significantly more likely to 
experience burnout related to caregiving (Akkuş, 2011). General caregiver research suggests that 
a lack of social support is related to a greater amount of burden perceived by the caregiver and 
that the number of social visits received by the caregiver has been significantly inversely linked 
to the amount of burden a caregiver experiences (Zarit, Reever, & Bach-Peterson, 1980). Zarit et 
al. (1980) assessed the amount of burden perceived by caregivers of patients with dementia in the 
United States and found that the more social visits a caregiver receives, the lower the amount of 
burden they report. Based on the previous research on social support among caregivers, 
particularly those caring for someone with MS, it is evident that this factor has the potential to 
significantly improve or negatively impact the caregivers’ experiences. 
Latino Caregivers 
 The cultural context of caregiving is critical in understanding how it may play a part in 
caregiver expectations, roles, and health, especially given what we know about caregivers of MS 
– that they are most often a spouse or another member of the family (Akkuş, 2011). One term 
that is frequently studied in the context of Latino families with a chronically ill relative is the 
idea of “familism,” which suggests that it is culturally valued for individuals to be loyal and 
supportive, and to express solidarity toward a member of the family, both immediate and 
extended, who is diagnosed with an illness or injury (Delgado & Tennstedt, 1997; Nápoles et al., 
2010). Similarly, Latino culture typically includes a sense of collectivism, compared to other 
cultures, which likely ties into the obligations faced by caregivers in these families (Triandis, 
1995). Shurgot and Knight (2004) examined caregivers of patients with dementia within a Latino 
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population. They found that familism was positively associated with a Latino orientation, while 
it was negatively associated with an Anglo orientation. There was also a negative relationship 
between familism and perceived burden, such that those who endorsed familism were more 
likely to experience lower levels of perceived burden. In addition, they found a positive 
relationship between perceived burden and depression (Shurgot & Knight, 2004).  
 Parveen and Morrison (2009) conducted a pilot study examining predictors of familism 
among a sample of British South-Asian and White-British caregivers. The findings suggested 
that specific demographic variables, including age, gender, ethnicity, and coping may be 
indicative of familism. Particularly, caregivers in the following categories endorsed the highest 
levels of familism: caregivers between 18 and 43 years of age; females, though the researchers 
explained that this needs to be explored further due to the sample size; individuals who identified 
as South-Asian compared to White; and those who utilized more coping strategies, particularly 
religious-based ones and instrumental support.  
While familism is typically valued among Latinos, some other research suggests that the 
amount of support received by the primary caregivers is actually not as great as would be 
expected based on the strong familial ties. Cox and Monk (1993) surveyed Latino caregivers of 
individuals with Alzheimer’s disease and found that approximately 60% of the sample reported 
that they did not have another person who could provide the care to the patient if they were 
unable to carry out their caregiving role. This could relate to an increase in perceived burden. 
They also found that nearly 54% of the sample indicated that they had people to talk to about 
their problems (Cox & Monk, 1993). As was discussed previously, social support appears to be a 
critical component of caregiving, and one that might serve as a protective factor in these 
families. 
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Another related construct is known as “role engulfment,” which suggests that caregivers 
tend to lose their sense of self and identity because they fully immerse themselves in their role as 
a caregiver (Dilworth-Anderson, Williams, & Gibson, 2002; Skaff & Pearlin, 1992). Dilworth-
Anderson et al. (2002) posited that role engulfment is more prevalent in Latino families than in 
White and African American families because of their perceived obligations surrounding caring 
for and supporting the ill family members. 
 Additional studies have assessed the mental health of Latino caregivers and show that 
when compared to other racial and ethnic groups, Latinos report higher rates of depression and 
personal role-strain (Covinsky, Newcomer, Fox, Wood, Sands, Dane et al., 2003), and recent 
data exhibit trends suggesting lower levels of overall functioning (Perrin, Heesacker, Uthe, & 
Rittman, 2010). Magaña, García, Hernández, and Cortez (2007) examined the role of caregiving 
among a sample of Latino caregivers of patients with schizophrenia. The participants were 
family members who were recruited from three mid-size cities in the United States. The 
researchers found that perceived burden mediated the relationship between the patients’ 
psychiatric symptoms and the caregivers’ level of depression. In addition, the amount of stigma 
related to the psychiatric disorder perceived by the caregiver was significantly related to 
caregiver depression. 
 Other research has examined specific factors that relate to caregiver mental health. In 
particular, one study surveyed Latina and Caucasian female caregivers of Alzheimer’s in the 
United States and found that Latina caregivers reported their caregiving role as a positive 
experience, significantly more so than Caucasian caregivers. They found that Latina caregivers 
also pray significantly more than Caucasian caregivers, attend religious services more frequently, 
and endorse religion as more important (Coon, Rubert, Solano, Mausbach, Kraemer, Arguëlles et 
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al., 2004). This study may have important implications for the protective role that religion and 
spirituality may play in positive and negative outcomes related to caregiving.   
Though previous research on caregivers of patients with MS is limited, particularly in 
Latino populations, extant research that has examined the role of Latino caregivers of individuals 
with other illnesses provide valuable insight into the cultural influences that may be impacting 
the physical and mental health of the caregivers in the present study. It is important to note that 
the present study is one of the first studies to specifically examine the effects of being a primary 
caregiver for an individual with MS within a Mexican sample. 
Present Study 
 The Biopsychosocial Model. The Biopsychosocial Model provides an overarching 
framework from which we can understand health and illness, while incorporating relevant 
biological, psychological, and social contexts (Engel, 1977). Engel (1977) wrote, “The 
boundaries between health and disease, between well and sick, are far from clear and never will 
be clear, for they are diffused by cultural, social, and psychological considerations” (p. 196). For 
the purpose of this study, the physical health of the caregiver will be understood as the biological 
factor, while the mental health of the caregiver will be understood as the psychological factor, 
and the Latino cultural context of these caregivers will represent the social factor in this model. 
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Figure 2. This model provides a visual representation of the Biopsychosocial Model. Adapted 
from “The need for a new medical model: A challenge for biomedicine,” by G. L. Engel, 1977, 
Science, 196, p. 133. 
 
The Biopsychosocial Model allows us to recognize an individual’s subjective experience, 
in this case, as a caregiver of a patient with MS (Borrell-Carrió, Suchman, & Epstein, 2004). 
Engel (1977) posited that the way to understand and conceptualize illness is dependent on the 
inclusion of these three aspects. This perspective further added to the field of medicine by 
suggesting that clinicians examine each aspect of an individual. By doing so, we can optimally 
apply treatment and organize health care that is appropriate given the scope of the individual’s 
subjective experience (Engel, 1977). Understanding how these constructs interact with each 
other is crucial in caregiver research, particularly because studies show that the health of the 
caregiver directly affects the health of the patient (McKeown et al., 2003). 
Specific Aims 
The purpose of the present study is to examine the relation between mental health and 
physical health among a sample of caregivers of MS in Mexico. In addition, two variables, 
burden and social support, are examined as potential moderators. For the purpose of this study, 
physical health is measured using four of the eight scales within the Short Form Health Status 
  
 
Biological Psychological 
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19 
Survey (SF-36; bodily pain, general health, performance in physical role, and physical 
functioning). Each of the mental health variables (anxiety, depression, satisfaction with life, and 
self-esteem) are assessed using four discrete measures.  
Aim 1. To assess the overall relation between two sets of variables, mental health and 
physical health. Previous research has examined the detrimental effects that caregiving can have 
on the mental health and physical health of caregivers of MS (Knight et al., 1997; McKeown et 
al., 2003; Pakenham, 2001; Rivera-Navarro et al., 2003), which provides justification for this 
specific aim. It is further hypothesized that there will be a significant overall association between 
mental health and physical health in the present study. 
Aim 2. To determine whether physical health is significantly related to mental health 
status among this sample, and to identify factors that are uniquely associated with the mental 
health in these models. Four distinct analyses are conducted to understand how well 
demographic and physical health variables contribute to the variability in anxiety, depression, 
satisfaction with life, and self-esteem. This aim builds on previous research on the relation 
between mental health and physical health. It is hypothesized that physical health will be 
significantly related to anxiety, depression, satisfaction with life, and self-esteem after 
controlling for demographic variables. Specifically, an inverse relation is expected between 
physical health and anxiety and depression, such that as physical health increases, anxiety and 
depression will decrease. Furthermore, it is hypothesized that there will be a positive association 
between physical health and satisfaction with life and self-esteem, such that as physical health 
increases, satisfaction with life and self-esteem will increase as well. 
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Aim 3. To examine whether burden and social support affect the strength of (i.e., 
moderate) the relation between mental health and physical health when controlling for 
demographic variables. 
Sub-Aim 3a. To determine whether burden affects the strength of the relation 
between mental health and physical health. Previous research has examined various 
aspects of caregiver health along with caregiver burden and has found positive relations 
between these two variables (Buchanan et al., 2009; Knight et al., 1997). Given these 
findings, it is plausible that perceived burden plays a similar role in moderating the 
relation between mental health and physical health within the context of the present 
study. Specifically, it is hypothesized that burden will increase the influence of mental 
health on physical health. Additionally, it is hypothesized that burden will increase the 
influence of physical health on mental health. 
Sub-Aim 3b. To examine the role that caregiver social support plays in 
influencing the strength of the relation between mental health and physical health. Based 
on previous research that has documented positive relations between caregiver social 
support and health (Good et al., 1995; Weinert & Long, 1993), it is hypothesized that 
social support will moderate this relation and decrease the influence of mental health on 
physical health. Moreover, it is hypothesized that social support will decrease the 
influence of physical health on mental health. 
Method 
Participants 
 
 Eighty-six caregivers of patients with MS were recruited from the Mexican Foundation 
for Multiple Sclerosis and the Department of Neurosciences of the University Center for Health 
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Sciences, University of Guadalajara, Mexico. Medical records were accessed and reviewed at 
these locations. The retrospective sample available for study online included relapse-remitting, 
primary progressive, and secondary progressive sub-types of MS. Participants were eligible to 
participate in the study if they had cared for individuals with MS for at least six months. 
Caregivers were excluded from the study if they reported a neurological disorder other than MS, 
a psychiatric disorder, or a learning disability. Caregivers who met the inclusion criteria were 
then contacted by phone. Two master’s-level psychologists were responsible for recruiting and 
consenting the participants. Five of the caregivers who were contacted refused to participate in 
the study. 
 The majority of caregivers in this study were female (66.7%) with an average age of 
43.37 years (SD = 15.32). Most of the patients in this study were also female (69.1%) with an 
average age of 33.26 years (SD = 10.78). Many of the caregivers in this study (45.7%) were 
parents of the patients with MS, while 28.4% were spouses, 12.3% were siblings, 3.7% were 
boyfriends/girlfriends, 1.2% were friends, 1.2% were professional caregivers, and 1.2% were 
“other” caregivers. The average length of time spent caregiving was 52.31 months (SD = 59.29), 
while the mean amount of time spent caregiving per week was 69.01 hours (SD = 55.90). The 
average age of diagnosis for the patient with MS was 28.17 years (SD = 10.17), and the average 
age of symptom onset was 26.30 years (SD = 9.76). Patients were categorized into three groups 
depending on the self-reported type of MS. Most of the patients had relapse-remitting MS 
(79.0%), 1.2% had primary progressive MS, and 19.8% had secondary progressive MS.  
Demographic information for participants in this study, including both caregivers and patients, is 
also summarized in Table 1 and Table 2, respectively. 
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Table 1  
 
Demographic characteristics of MS caregivers (n = 81) 
 
Variable Value 
 
Age, mean (SD), y 
 
43.37 (15.32) 
Gender, No. (%)  
Male 27 (33.3) 
Female 54 (66.7) 
Education, mean (SD), y 11.74 (4.42) 
Marital status, No. (%)  
Single 19 (23.5) 
Married 53 (65.4) 
Separated 2 (2.5) 
Divorced 1 (1.2) 
Widow/er 4 (4.9) 
Civil Union 2 (2.5) 
Relationship to the patient, No. (%)  
Parent 37 (45.7) 
Spouse 23 (28.4) 
Sibling 10 (12.3) 
Child 5 (6.2) 
Boyfriend/Girlfriend 3 (3.7) 
Friend 1 (1.2) 
Professional Caregiver 1 (1.2) 
Other Caregiver 1 (1.2) 
Employment, No. (%)  
Employed, Full-time 21 (25.9) 
Employed, Part-time 16 (19.8) 
Hourly Worker 3 (3.7) 
Homemaker 25 (30.9) 
Student, Full-time 3 (3.7) 
Student, Part-time 4 (4.9) 
Unemployed 4 (4.9) 
Retired 3 (3.7) 
Other 2 (2.5) 
Duration of caregiving, mean (SD), mo 52.31 (59.29) 
Hours per week caregiving, mean (SD) 69.01 (55.90) 
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Table 2 
 
Demographic characteristics of the patients with MS for whom caregivers were providing care 
(n = 81) 
 
Variable Value 
 
Age, mean (SD), y 
 
33.26 (10.78) 
Gender, No. (%)  
Male 25 (30.9) 
Female 56 (69.1) 
Education, mean (SD), y 13.35 (3.97) 
Age at diagnosis, mean (SD), y 28.17 (10.17) 
Age at symptom onset, mean (SD), y 26.30 (9.76) 
Employment, No. (%)  
Employed, Full-time 22 (27.2) 
Employed, Part-time 7 (8.6) 
Hourly worker 8 (9.9) 
Homemaker 19 (23.5) 
Student, Full-time 9 (11.1) 
Student, Part-time 2 (2.5) 
Unemployed 6 (7.4) 
Disability compensation 7 (8.6) 
Other 1 (1.2) 
Type of MS, No. (%)  
Primary progressive 1 (1.2) 
Secondary progressive 16 (19.8) 
Relapse-remitting 
Socioeconomic status of the household, No. (%) 
Less than minimum wage 
Minimum wage 
1-2 times minimum wage 
2-3 times minimum wage 
3-4 times minimum wage 
4-5 times minimum wage 
More than 5 times minimum wage 
64 (79.0) 
 
1 (1.2%) 
6 (7.4%) 
11 (13.6%) 
10 (12.3%)  
7 (8.6%) 
11 (13.6%) 
35 (43.2%) 
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Measures 
Information from caregivers of patients with MS was collected through a series of 
previously validated and researcher-constructed measures. Demographic information, physical 
health status, and mental health outcomes information were translated into Spanish. Spanish-
language versions of the other assessments were utilized. 
Demographic Variables. The caregivers responded to several demographic questions 
(e.g., age, gender, marital status, years of education, relationship to the patient, employment 
status, duration of caregiving, hours per week providing care). Demographic information was 
also collected for the patient (e.g., age, gender, number of years since diagnosis, type of MS, 
socioeconomic status), reported by the caregiver. Two participants reported more than 168 hours 
per week providing care. Those values were changed to the maximum number of hours in a week 
(168).  
Short Form Health Status Survey (SF-36). The SF-36 is a 36-item measure that 
evaluates general health using eight scales (physical functioning, performance in physical role, 
performance in emotional role, vitality, social functioning, bodily pain, general health 
perceptions, and mental health; Ware & Sherbourne, 1992). It has been used in many studies 
examining specific illnesses, as well as in research that targets general health conditions, and 
demonstrates strong psychometric properties. Responses are rated on five- or six-point scales, 
and some items need to be recoded. Scores from all of the items (after recoding) are summed and 
create a total score ranging from 0 to 100. Two summary scores, the Mental Health Component 
Score (MCS) and the Physical Health Component Score (PCS) have been developed (Ware, 
Kosinski, & Keller, 1994; McHorney, Ware, & Raczek, 1993). A sample item includes, “How 
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much bodily pain have you had during the past four weeks?” For the purpose of the present 
study, the PCS was used to examine physical health by means of its four subscales (physical 
functioning, performance in physical role, bodily pain, and general health perceptions). This 
measure has been used previously in studies examining the health of caregivers of patients with 
MS, specifically one that recruited participants from a Turkish population (Akkuş, 2011). 
Additionally, the Spanish version of this measure has shown to be reliable and valid (Alonso, 
Prieto, & Anto, 1995). Internal consistency for the SF-36 in this sample was excellent 
(Cronbach’s alpha = .94). 
Satisfaction with Life Scale (SWLS). The SWLS is a self-report measure that assesses 
global life satisfaction (Diener, Emmons, Larsen, & Griffin, 1985). It is a 5-item, cumulative 
scale that instructs participants to rate each item on a 7-point Likert scale (1 = strongly disagree 
to 7 = strongly agree). Higher scores on this measure represent greater life satisfaction (Pavot & 
Diener, 1993). The Spanish-language version has demonstrated strong psychometric properties 
(Pons, Atienza, Balaguer, & García-Merita, 2000). Internal consistency for the SWLS in this 
sample was good (Cronbach’s alpha = .81). 
State-Trait Anxiety Inventory (STAI). The STAI is a 40-item self-report measure of 
anxiety that measures both state and trait experiences of anxiety (Spielberger, 1983). The S-
Anxiety scale assesses the “intensity of anxiety as an emotional state,” which focuses on the 
“right now,” and requires participants to rate each item on a 4-point Likert scale (0 = not at all to 
3 = very much so; Speilberger, 2010; Spielberger, 1983). The T-Anxiety scale assesses unique 
differences that may make some individuals more prone to personality types that are typically 
more anxious, and asks participants to rate their responses on the same 4-point Likert scale. The 
scores on each of the scales are added together to create one overall score ranging from 0 to 60, 
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with higher scores demonstrating higher anxiety. The Spanish version of the measure 
(Spielberger & Díaz-Guerrero, 1975) has also demonstrated strong psychometric properties 
(Novy, Nelson, Smith, Rogers, & Rowzee, 1995). Internal consistency for the STAI in this 
sample was acceptable (Cronbach’s alpha = .73). For the purpose of this study, the overall score 
was combined given the correlation between the state and trait scales, r = .76. 
Rosenberg Self-Esteem Scale (RSES). The RSES is a 10-item questionnaire that asks 
respondents to rate their overall sense of worth on a 4-point Likert scale (1 = strongly disagree to 
4 = strongly agree; Rosenberg, 1965; Schmitt & Allik, 2005). Overall scores range from 10 to 
40, with higher scores indicating higher self-esteem, while scores less than 25 indicate clinically 
significant low self-esteem (Anson & Ponsford, 2006). This measure has demonstrated adequate 
reliability and validity (Gray-Little, Williams, & Hancock, 1997). The RSES has also been 
translated in several languages, and has demonstrated good psychometric properties in 53 
countries, including Latin American countries such as Argentina, Bolivia, Brazil, Chile, Mexico, 
and Peru (Schmitt & Allik, 2005). Internal consistency for the RSES in this sample was good 
(Cronbach’s alpha = .86). 
Patient Health Questionnaire-9 (PHQ-9). The PHQ-9 consists of nine items and was 
used to assess caregiver depression. Respondents are asked to rate, on a 4-point Likert scale (0 = 
not at all to 3 = nearly every day), how often specific items have bothered them. The responses 
for each item are totaled and range between 0 and 27, with higher scores indicating greater 
experiences of depression (Kroenke, Spitzer, & Williams, 2001). Overall scores can fall in a 
variety of ranges: 0-4 (no depression), 5-9 (mild depression), 10-14 (moderate depression), 15-19 
(moderately severe depression), and 20-27 (severe depression). This measure has also been used 
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in Spanish-speaking populations (Diez-Quevedo, Rangil, Sanchez-Planell, Kroenke, & Spitzer, 
2001). Internal consistency for the PHQ-9 in this sample was good (Cronbach’s alpha = .88). 
Zarit Burden Interview (ZBI). The ZBI is a 22-item self-report questionnaire used to 
assess burden among caregivers (Zarit et al., 1980). Respondents are asked to respond to each 
item on a scale ranging from ‘never’ to ‘nearly always.’ Individual item scores are totaled to 
produce an overall score, which ranges from 0 to 88. Higher scores on this measure indicate 
greater levels of distress. Categories have been developed for the following scores: 0-20 (little or 
no burden), 21-40 (mild to moderate burden), 41-60 (moderate to severe burden), and 60-99 
(severe levels of burden; Karlikaya, Yukse, Varlibas, & Tireli, 2005). The Spanish version of 
this questionnaire has demonstrated good internal reliability in previous studies (Marín, 1996). 
Internal consistency for the ZBI in this sample was excellent (Cronbach’s alpha = .90). 
 Interpersonal Support Evaluation List Short Version (ISEL-12). The ISEL-12 is a 
12-item self-report measure that evaluates available social support (Cohen, Mermelstein, 
Kamarck, & Hoberman, 1985). The scale is broken up into three subscales: tangible (perceived 
availability of material aid), appraisal (perceived availability of people to talk to and people to 
get advice from), and belonging (perceived ability of people to do things with). Each of the 
subscales include four items and are measured on a 4-point Likert scale from “definitely false” to 
“definitely true.” For the purpose of this study, the total ISEL-12 score was used to evaluate 
social support. This instrument has been used previously in populations with studies assessing 
individuals with various health-related concerns and illnesses and has demonstrated adequate 
reliability and validity (Cohen et al., 1985). The Spanish version of this measure has also been 
used in similar studies (Arango-Lasprilla, Plaza, Drew, Romero, Pizarro, Francis et al., 2010). 
Internal consistency for the ISEL in this sample was good (Cronbach’s alpha = .85). 
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Procedure 
Prior to beginning the study, the protocol was reviewed and accepted by the Mexican 
Foundation for Multiple Sclerosis. Recruitment occurred at the Mexican Foundation for Multiple 
Sclerosis and the Department of Neurosciences of the University Center for Health Sciences, 
University of Guadalajara in Guadalajara, Mexico. Consent forms were completed by caregivers 
before the study began and collected by the psychologist on staff. Most of the assessments were 
administered verbally by master’s-level psychologists while they were supervised by a university 
teaching staff member. Study staff members who did not administer the surveys verbally 
followed up with every participant who left a blank answer on his or her assessments in order to 
gather complete data from every patient and caregiver. 
Analyses 
Power Analysis. A power analysis was conducted using G*Power 3 software to 
determine the effect size that 81 participants would be able to uncover in the present study. The 
analysis was conducted for a linear multiple regression: fixed model, R2 deviation from zero with 
three predictors. The analysis demonstrated that 54 participants would be needed to detect a large 
effect and some medium effects. Given the results of this analysis, a sample size of 81 was 
determined to be sufficient for the present study. 
Canonical Correlation. A canonical correlation was computed to understand the 
relations between two sets of predictor and criterion variables (mental health and physical health, 
respectively). The purpose of a canonical correlation is to extract shared variance from two sets 
of variables to produce a correlation coefficient (r) that reflects common variance between the 
two sets of independent and dependent variables. A canonical correlation is computed based on 
two canonical variates of shared variance (one variable from each set), which differs from the 
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Pearson r. This analysis produces the number of canonical correlations equal to the number of 
variables in the smallest variable set. In this analysis, both sets include four variables, which 
means that each canonical correlation analysis will produce four canonical correlations. Each 
canonical correlation is comprised of variance unique from that in the other canonical 
correlations. The first canonical correlation is the largest, while each additional canonical 
correlation decreases as shared variance is extracted from the model, unless the initial canonical 
correlation yields 1.00, though that is uncommon.  
Correlation Matrix. A correlation matrix was computed to determine relations between 
all of the mental health and physical health variables included in the present study. A second 
correlation matrix was conducted as an exploratory analysis to determine significant correlations 
between demographic variables and general health. 
Moderation Analysis. Four moderation analyses were conducted through a series of 
hierarchical regressions. Based on the findings from the canonical correlation, moderation 
analyses proceeded with the variables found to explain the most variance first.  
Hierarchical Multiple Regression. Four hierarchical multiple regressions were 
conducted to determine whether demographic and physical health variables are significantly 
related to anxiety, depression, satisfaction with life, and self-esteem. In addition, these analyses 
can detect unique variance that is added to the model by each variable in each additional step of 
the model. In the first step, demographic variables were entered to determine the unique 
influence that they have on the criterion variable. By entering the demographic variables first, 
they were subsequently controlled for in the second step. In the second step, demographic and 
physical health variables were entered into the model to determine if they increased the amount 
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of variance accounted for in the relation to the four mental health outcomes above and beyond 
demographic variables in the first step. 
Results 
Overview of Specific Aims 
 The present study examined a variety of relations between mental health and physical 
health variables to determine relevant connections between these two constructs. The first 
specific aim hypothesized that there would be an overall, significant relation between the mental 
health and physical health variables. The second specific aim hypothesized that there would be 
significant relations between demographic and physical health variables, and mental health 
variables. The third specific aim hypothesized that burden and social support would significantly 
moderate the relations between mental health and physical health (in both directions). The 
implications for the findings identified in the present study are discussed in greater depth below. 
Correlation Matrix 
 The first correlation matrix included all mental health (anxiety, depression, satisfaction 
with life, self-esteem) and physical health (bodily pain, general health, performance in physical 
role, physical functioning) variables, as well as burden and social support, as shown in Table 3. 
Results demonstrated significant relations between all of these variables, except for the following 
two sets of variables: self-esteem and performance in physical role and satisfaction with life and 
social support. 
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Table 3 
 
Correlations between caregiver mental health and physical health variables 
 
 
Variables 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
8 
 
9 
 
10 
 
1. General Health 
 
1.00          
2. Bodily Pain .61** 1.00         
3. Physical Functioning .62** .61** 1.00        
4. Performance in Physical Role .46** .22* .29** 1.00       
5. Anxiety -.50** -.47** -.34** -.33** 1.00      
6. Self-Esteem .49** .34** .26* .17 -.54** 1.00     
7. Social Support .49** .36** .37** .26* -.42** .50** 1.00    
8. Satisfaction with Life .30** .28* .25* .28* -.46** .34** .17 1.00   
9. Depression -.68** -.55** -.49** -.42** .59** -.49** -.45** -.37** 1.00  
10. Burden -.50** -.38** -.38** -.52** .55** -.39** -.38** -.47** .56** 1.00 
 
*p < .05 
**p < .01 
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The second correlation matrix was exploratory in nature and included general health and 
several demographic variables (age, years of school, gender, hours per week of caregiving, 
duration of caregiving, and socioeconomic status), as seen in Table 4. General health was 
significantly correlated with age, years of school, gender, hours per week of caregiving, and 
duration of caregiving. Specifically, better general health was associated with younger age, more 
years of school, female gender, fewer hours per week of caregiving, and a shorter duration of 
caregiving. It was not significantly related to socioeconomic status. 
Table 4 
 
Correlations between caregiver general health and demographic variables 
 
 
Variables 
 
1 
 
2 
 
3 
 
4 
 
5 
 
6 
 
7 
 
1. General Health 
 
1.00       
2. Age -.35** 1.00      
3. Years of School .31** -.24* 1.00     
4. Gender -.46** .27* -.27* 1.00 .   
5. Hours/Week Caregiving -.33** .33** -.40** .26* 1.00   
6. Duration of Caregiving -.45** .42** -.18 .34** .29** 1.00  
7. Socioeconomic Status .07 .17 .35** -.20 -.24* -.00 1.00 
 
*p < .05 
**p < .01 
 
Canonical Correlation 
 
Figure 3 illustrates the conceptual basis for and the results of the first canonical 
correlation from this analysis. In this figure, the canonical variates of shared variance within a 
single variable set (shown in circles) are derivations of the two sets of variables (shown in 
boxes). Based on this analysis, depression and general health were identified as the predictor and 
criterion variables to use in the moderation analyses. 
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Figure 3. Conceptual model for the canonical correlation between mental health and physical 
health variables.  
 
A canonical correlation was computed to determine which specific aspects of caregiver 
mental health are most linked to which specific aspects of their physical health. The findings 
from this analysis support the hypothesis provided in the first specific aim, positing that there 
would be a significant relation between mental health and physical health. Satisfaction with life, 
anxiety, depression, and self-esteem were entered as mental health variables and performance in 
physical role, general health, physical functioning, and pain were entered as physical health 
variables. The first canonical correlation was .74 (52.7% overlapping variance), λ = .41, χ2(16) = 
67.37, p < .001. Based on Cohen’s (1988) standards, this correlation falls within the large range 
of effects. Standardized canonical coefficients were calculated to compare the contributions of 
the variables to each of the canonical correlations. In the first canonical correlation, the 
standardized canonical coefficients for the caregiver mental health variables showed that 
depression loaded most highly (.776), followed by anxiety (.200), then by self-esteem (-.122), 
and lastly by satisfaction with life (-.047). Because the depression coefficient was above the .40 
cut off, depression was determined to be the main focus of interpretation for caregiver mental 
health. For the physical health variables, general health loaded most highly (-.648), followed by 
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pain (-.347), then by performance in physical role (-.213), and lastly by physical functioning 
(.013). Similar to the mental health coefficients, only one variable, general health, fell above the 
.40 cut off, suggesting that general health should be the focus of interpretation for caregiver 
physical health. This pattern of shared variance suggests that caregivers of patients with MS 
experienced more depression when they reported worse general health. In addition, the fact that 
only one variable from each set came out above the threshold is noteworthy. 
Moderation Analysis 
Based on the findings from the canonical correlation, depression was entered as the 
predictor variable and general health was entered as the criterion variable for the first two 
moderations. In the second moderation analysis, social support was entered with depression in 
the first step, and the interaction between social support and depression was entered in the 
second step. Including the interaction in the final step determines how much more variance can 
be explained, and whether the addition of the interaction term is significant. The third and fourth 
moderation analyses were conducted based on research that has demonstrated a bidirectional 
relation between mental health and physical health, such that mental health affects physical 
health and physical health affects mental health. For example, one study examined the rates of 
depression among patients with neurological diseases and found lifetime prevalence rates as 
follows: Parkinson’s (40-50%), Huntington’s (approximately 40%), MS (10-50%), and 
Alzheimer’s (15-55%; Popkin & Tucker, 1994). Conversely, Rugulies (2002) conducted a 
review and meta-analysis on depression and coronary artery disease. The findings demonstrated 
that patients who are depressed are nearly two-times more likely to suffer from a heart attack 
than healthy controls in the general population. Given the bidirectional nature of the relation 
between mental health and physical health, these moderations were conducted in both directions. 
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The third and fourth moderation analyses were similar to the first two, except general health was 
entered as the predictor variable and depression was entered as the criterion variable. Similarly, 
burden and social support were entered alongside the predictor variable in the first step and the 
interaction between the moderator and the predictor variable was entered in the second step. Like 
the first set of moderations, including the interaction term in the final step in the model 
demonstrates how much more variance can be explained, and whether the addition of the 
interaction term is significant. Surprisingly, none of the results from the moderation analyses 
supported the hypotheses presented in the third specific aim, including sub-aims 3a and 3b, 
which will be discussed in greater depth below. 
Burden. In the first moderation analysis, depression and burden were entered separately 
in the first step to determine the relation between these variables. In the second step, the 
interaction between depression and burden was entered, which demonstrated whether the overall 
model predicted general health. Hierarchical regression analysis evaluated the influence of 
burden on the relation between depression and general health. The overall model was significant, 
F(3, 77) = 24.06, p < .001. Depression was negatively related to general health, β = -.58, p < 
.001. Burden was unrelated to general health, β = -.17, p = .081. Further, the association between 
depression and general health was not moderated by burden, β = -.04, ΔR2 = .00, ΔF = .03, p = 
.859. 
In the second moderation analysis, general health and burden were entered separately in 
the first step to determine the relation between these variables. In the second step, the interaction 
between general health and burden was entered, which demonstrated whether the overall model 
predicted depression. Hierarchical regression analysis assessed the influence of burden on the 
relation between general health and depression. The overall model was significant, F(3, 77) = 
 36 
30.32, p < .001. General health was negatively related to depression, β = -.54, p < .001 and 
burden was positively related to depression, β = .29, p = .002. Burden did not significantly 
moderate the relation between general health and depression, β = -.28, ΔR2 = .02, ΔF = 2.70, p = 
.104. 
Social Support. In the third moderation analysis, depression and social support were 
entered separately in the first step to determine the relation between these variables. In the 
second step, the interaction between depression and social support was entered, which 
demonstrated whether the overall model predicted general health. This hierarchical regression 
analysis evaluated the influence of social support on the relation between depression and general 
health. The overall model was significant, F(3, 77) = 26.56, p < .001. Depression was negatively 
related to general health, β = -.58, p < .001. Social support was positively related to general 
health, β = .23, p = .010. Further, the association between depression and general health was not 
moderated by social support, β = -.17, ΔR2 = .00, ΔF = .28, p = .597. 
In the final moderation analysis, general health and social support were entered 
separately in the first step to determine the relation between these variables. In the second step, 
the interaction between general health and social support was entered, which demonstrated 
whether the overall model predicted depression. The final hierarchical regression analysis 
examined the influence of social support on the relation between general health and depression. 
The overall model was significant, F(3, 77) = 25.61, p < .001. General health was negatively 
related to depression, β = -.61, p < .001, while social support was unrelated to depression, β = -
.15, p = .115. Social support did not significantly moderate the relation between general health 
and depression, β = .87, ΔR2 = .02, ΔF = 3.00, p = .087. 
Hierarchical Multiple Regression 
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Anxiety. A hierarchical multiple regression analysis was computed to investigate the 
association between demographic and physical health variables and four discrete mental health 
outcomes (anxiety, depression, satisfaction with life, and self-esteem). Age, gender, education 
level, hours per week spent caregiving, and total duration of caregiving were controlled for in the 
first step. When age, gender, education level, hours per week spent caregiving, and total duration 
of caregiving were entered into the first step, together they significantly related to anxiety, F(5, 
75) = 2.88, p = .020, R2 = .16. As indicated by R2, approximately 16% of the variance in anxiety 
could be explained by these five demographic variables. Gender was uniquely related to anxiety 
in this step, β = .37, p = .002. In the second step, the four physical health variables were entered 
into the model and significantly improved explanation of anxiety variance, ΔR2 = .21, F(4, 71) = 
4.62, p < .001. In this step, general health was uniquely associated with anxiety, β = -2.10, p = 
.039. Together, demographic and physical health variables significantly explained 37% of the 
variance in anxiety, p < .001, R2 = .37. These findings support the hypothesis presented in the 
second specific aim, which suggested a significant, negative relation between physical health and 
anxiety. 
Depression. A second hierarchical multiple regression was conducted to assess how 
strongly demographic and physical health variables related to depression. The same demographic 
variables entered in the first hierarchical multiple regression were entered into the first step of 
this analysis. The demographic variables were significantly related to depression, F(5, 75) = 
3.62, p = .006, R2 = .19. As indicated by R2, approximately 19% of the variance in depression 
could be accounted for by these five demographic variables. Gender was uniquely related to 
depression in this step, β = .29, p = .012. In the second step, the four physical health variables 
were entered into the model and significantly improved the relation to depression, ΔR2 = .34, 
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F(4, 71) = 9.02, p < .001. In this step, general health was uniquely related to depression, β = -.42, 
p = .002. Demographic and physical health variables were significantly related to depression, p < 
.001, R2 = .53, together accounting for nearly 53% of the variance in depression. Further more, 
the results from this analysis support the hypothesis presented in the second specific aim, which 
suggested a significant, negative relation between physical health and depression. 
Satisfaction with Life. A third hierarchical multiple regression was conducted to assess 
whether demographic and physical health variables related to satisfaction with life. The same 
demographic variables entered in the first hierarchical multiple regression were entered into the 
first step of this analysis. The demographic variables were not significantly related to satisfaction 
with life, F(5, 75) = .21, p = .956. In the second step, the four physical health variables were 
entered into the model and were not significantly related to satisfaction with life, F(4, 71) = 1.43, 
p = .194. These findings from this analysis did not support the hypothesis presented in the 
second specific aim, which proposed a significant, positive relation between physical health and 
satisfaction with life. 
Self-Esteem. A fourth hierarchical multiple regression was conducted to assess whether 
demographic and physical health variables were significantly related to self-esteem. The same 
demographic variables entered in the first hierarchical multiple regression were entered into the 
first step of this analysis. The demographic variables were significantly related to self-esteem, 
F(5, 75) = 2.51, p = .037, R2 = .14. As indicated by R2, approximately 14% of the variance in 
self-esteem could be accounted for by these five demographic variables. Gender was uniquely 
related to depression in this step, β = -.34, p = .005. In the second step, the four physical health 
variables were entered into the model and significantly improved the relation to self-esteem, ΔR2 
= .16, F(4, 71) = 3.50, p = .001. In this step, general health was significantly related to self-
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esteem, β = .54, p = .001. Together, demographic and physical health variables were found to be 
significantly related to self-esteem, p = .001, R2 = .31, accounting for nearly 31% of the variance 
in self-esteem. These findings support the hypothesis presented in the second specific aim, which 
suggested a significant, positive relation between physical health and self-esteem. 
Discussion 
The current study was designed to examine the relations between mental health and 
physical health among caregivers of patients with MS in Mexico. Several robust findings 
emerged that will be important to incorporate into future studies and interventions concerning 
caregivers of MS, particularly in Mexico and in other Latino populations. The Biopsychosocial 
Model (Engel, 1977) provides a conceptualization for overall health and well-being, and suggests 
that biological, psychological, and social factors are necessary to understand peoples’ overall 
subjective experiences. In this case, the mental health and physical health of caregivers of 
individuals with MS in Mexico is the target population. The present study identified findings that 
further support the use of this model in conceptualizing the overall health of caregivers of MS. 
The discussion will identify these relevant findings and highlight connections to the 
Biopsychosocial Model that reinforce the importance of interventions that include all three 
components. In addition, strengths, limitations, and future directions for research will be 
examined. 
Overview of Specific Aims and Findings 
A series of data analyses yielded several significant findings. The canonical correlation 
analysis demonstrated a large, significant overall effect between mental health and physical 
health, which supported the hypothesis predicted in the first specific aim. When individual 
canonical coefficients were broken down and assessed, a strong pattern between depression and 
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general health was detected. Given this finding, depression and general health were used in all of 
the moderation analyses, as discussed in greater depth below. In line with the second specific 
aim, four hierarchical multiple regressions were computed to determine whether demographic 
and physical health variables were significantly related to anxiety, depression, satisfaction with 
life, and self-esteem. The analyses revealed that demographic and physical health variables were 
significantly related to anxiety, depression, and self-esteem, though they were not significantly 
related to satisfaction with life. These findings mostly supported the proposed hypothesis, though 
the insignificant findings with satisfaction with life contradict the anticipated results. The third 
specific aim explored the potential moderating roles of burden and social support in the relations 
between mental health and physical health. As mentioned previously, depression was entered as 
the predictor variable and general health was entered as the criterion variable in two of the 
moderation analyses. For two additional analyses, the direction was flipped, such that general 
health was entered as the predictor variable and depression was entered as the criterion variable. 
In line with prior work, because of the clear bi-directional nature of mental health and physical 
health, these variables were treated as both the predictor and criterion in testing the models 
(Popkin & Tucker, 1994; Rugulies, 2002). Results from these four moderation analyses 
demonstrated that burden and social support did not influence the strength of the relations 
between the mental health and physical health variables (depression and general health) in either 
direction. These findings challenged the hypotheses laid out under the third specific aim, which 
anticipated that burden and social support would significantly moderate these relations. 
Additionally, a series of correlations were conducted and the implications will be discussed more 
fully in the following section. The analyses conducted in the present study revealed important 
 41 
findings that may provide direction for future studies and interventions for caregivers of MS, 
specifically ones that are relevant to Latino populations. 
Mental Health and Physical Health 
The canonical correlation analysis revealed a significantly large association between 
mental health and physical health, which supported the first hypothesis. This means that the two 
sets of variables were highly correlated in this particular sample, and suggests the need for future 
research and interventions that target mental health and physical health concurrently. 
Specifically, depression and general health were identified as having the largest amount of 
shared variance, which suggests a need to focus on the symptoms as well as indicators of general 
health. The present study supports previous literature that demonstrates high rates of depression 
(Argyriou et al., 2011; Knight et al., 1997) and poorer general health (Argyriou et al., 2011; 
Aronson, 1997; Giordano et al., 2012) among caregivers of MS. This study uniquely contributes 
to pre-existing literature because it found that depression and general health account for a 
significant amount of variance, above and beyond what the other mental health (anxiety, 
satisfaction with life, and self-esteem) and physical variables (bodily pain, performance in 
physical role, and physical functioning) contributed to the model. Therefore, depression and 
general health should be the focus of future research in MS caregivers, both as symptoms and 
indicators of overall health. 
The present study found significant correlations between most mental health and physical 
health variables, with the exception of the following two relations: self-esteem and performance 
in physical role and satisfaction with life and social support. Mental health and physical health 
comprise the psychological and biological components of Engel’s (1977) Biopsychosocial 
Model, respectively. This model integrates these two components, as well as the social aspect of 
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health (in this study, Latino family dynamics). The strong relations that were detected between 
mental health and physical health in this study further support the use of Engel’s model for 
understanding the overall subjective experiences of caregivers of patients with MS. Focusing 
solely on mental health or physical health would likely neglect important concepts that are 
relevant to improving the overall health of caregivers of MS. Specific to future research and 
interventions, it is key to target these two aspects of health (mental and physical), as well as the 
social factors that are unique to Latino families. 
Demographic Variables and General Health 
The exploratory correlation matrix with demographic variables and general health 
demonstrated significant results, although socioeconomic status was not significantly related to 
general health. Age, gender, hours per week of caregiving, and duration of caregiving were all 
inversely related to general health. The number of years of school was positively related to 
general health. These correlations suggest that younger caregivers, males, those who report fewer 
hours per week of caregiving, those with more years of education, and those who have been 
caregiving for a shorter amount of time were more likely to report better general health than the 
other participants in the study. Seventy-two percent of caregivers surveyed in one study reported 
that they would have trouble caring for the patients with MS if their own health began to 
deteriorate (Wollin & Sato, 2001). This suggests that physical health is important to maintain 
throughout the caregiving process. Furthermore, these findings identify potential areas for future 
studies to intervene to bolster caregiver health. In sum, it is necessary to provide support and 
access to services for those caregivers of MS who may be more likely to experience negative 
health outcomes, particularly because of the impact that their health status has on the patient’s 
care. 
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Robust findings emerged when demographic variables were entered into the hierarchical 
multiple regressions. Demographic variables (i.e., gender, age, years of education, number of 
hours per week of caregiving, and total duration of caregiving) accounted for approximately 14-
19% of the variance in anxiety, depression, and self-esteem. Moreover, gender (female) and 
general health were uniquely related to anxiety, depression, and self-esteem in each of these 
models. These findings are supported by previous research, which suggests that being a female 
caregiver may be related to more negative psychological and physical outcomes compared to 
males, and may also be affected by differences in coping strategies (DeRosier, et al., 1992; 
Gulick, 1995; Pakenham, 2001; Patti et al., 2007; Rivera-Navarro, et al., 2003). It should also be 
noted that while caregivers of patients with MS are often males (Kristjianson et al., 2006), nearly 
67% of the caregivers in the present study identified as female, which is an important 
consideration. Furthermore, previous research on Latino caregivers suggests that there are 
cultural and familial values that are tied to a division of labor, such that women often take on the 
caregiving role (Ibarra, 2003). Because women tend to report poorer general health than men, 
and because an overwhelming majority of the caregivers in the present study were women, it will 
be important to develop interventions that target female caregivers in these populations. 
Additionally, these findings support previous research that demonstrates how caregiving can 
negatively impact one’s physical health (Argyriou et al., 2011; Aronson, 1997; Giordano et al., 
2012; McKeown et al., 2003). 
For example, Aronson (1997) surveyed caregivers of MS (50% female) and found that 
they reported a variety of physical health problems, including arthritis (21%); high blood 
pressure (11%); heart trouble (9%); respiratory problems (9%); stomach ulcer (5%); kidney, 
liver, and gallbladder problems (5%), broken bones (2%), and cancer (2%). In addition, 23% 
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reported two or more health conditions, and 21% reported other unspecified problems. Together, 
these results highlight the link between caregiving and physical health. Considering those results 
with the negative health outcomes that emerged in the present study, it seems that more research 
is necessary to determine ways that caregivers may address their physical health needs and 
optimize their physical health. In addition, they could explore the needs of female caregivers and 
barriers to services with the goal of identifying ancillary services that could further support these 
caregivers. 
Burden and Social Support 
 Surprisingly, burden and social support did not moderate the relation between depression 
and general health, nor did they moderate the relation between general health and depression in 
this particular sample. However, there were significant correlations found between burden and 
several of the mental health and physical health variables that were assessed in the present study. 
Burden was inversely correlated with bodily pain, general health, performance in physical role, 
physical functioning, satisfaction with life, self-esteem, and social support. Burden also was 
positively related to anxiety and depression. 
Although burden and social support did not moderate the relation between mental health 
and physical health within this sample of caregivers of MS, burden was significantly related to 
several variables. The relation between depression and burden was such that caregivers who 
reported more burden subsequently endorsed higher levels of depression. A similar pattern 
emerged with anxiety: caregivers who endorsed higher levels of burden also reported more 
anxiety. Conversely, burden was negatively related to bodily pain, general health, performance in 
physical role, physical functioning, self-esteem, social support, and satisfaction with life. It is 
evident that burden is related to a multitude of deleterious health effects based on the findings 
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identified in the present study. Because of these findings, it is imperative that we find culturally 
appropriate ways to reduce burden in caregivers of MS in Latino populations in order to buffer 
the negative health outcomes associated with caregiving. 
Several significant correlations were also detected between social support and mental 
health and physical health variables. Social support was significantly related to general health, 
such that those who reported more social support also endorsed greater general health. Positive 
significant relations were also detected between social support and bodily pain, physical 
functioning, performance in physical role, and self-esteem. Significant negative relations were 
found between social support and anxiety, depression, and burden. Social support was not 
significantly correlated with satisfaction with life. Social support is particularly relevant to 
caregivers because we know that a lack of social support is related to caregiver burnout and 
increased burden (Akkuş, 2011; Zarit et al., 1980). 
Even though burden and social support did not significantly moderate the relation 
between depression and general health, nor the relation between general health and depression, it 
is evident that they are both highly correlated with a multitude of mental health and physical 
health variables. Burden and social support were simply correlates of depression and general 
health in the present sample and did not influence the strength of the relation between mental 
health and physical health variables. Perhaps there are cultural values that influence the strength 
of the relation between mental health and physical health that are not taken into account by 
burden and social support, such as the obligation or duty to care for a sick family member that 
might be more evident in Latino families (Delgado & Tennstedt, 1997; Nápoles et al., 2010; 
Triandis, 1995). For example, it is reasonable to hypothesize that social support might look 
different in a Latino family compared to a family that does not have deep-seeded familial 
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obligations, such that the social support is comprised of family members in Latino populations. 
Conversely, peers may play a bigger role in social support in other cultural groups. It is also 
possible that there is an implicit assumption in Latino families that family members will take 
over as caregivers for their sick family members, which might subsequently affect mental health 
and physical health, as well as perceived burden. In addition, it is plausible that the way social 
support was assessed and analyzed in the present study did not capture the familial and cultural 
obligations faced by these particular caregivers. Given these findings, both of these constructs 
should continue to be studied given the wealth of research concerning the detrimental health 
effects of burden (Argyriou et al., 2011; Knight et al., 1997; Rivera-Navarro et al., 2003) and the 
positive effects and needs of caregivers related to social support (Good et al., 1995; Weinert & 
Long, 1993).  
Caregiver Needs 
 The broader goal of caregiver research aims to understand how to improve caregiver 
health and subsequently inform intervention development. Given past research, plus the finding 
uncovered in the present study, we are now increasing our understanding of this area of study. 
Studies about caregivers, specifically those caring for an individual with MS, suggest that there 
are particular needs that they report as important to their health and well-being. Although 
caregiver needs were not assessed in the present study, we can pull from the needs identified by 
caregivers in other studies to help us better understand what features might be important to 
include in an intervention.  
While the specific needs of caregivers vary, nearly 1/3 of caregivers of individuals with 
MS are clinically distressed and report needing assistance with caregiving tasks (Pakenham, 
2001). In addition, approximately 61% of the countries included in the 2008 worldwide report on 
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MS indicated that family members and caregivers did not receive respite care (WHO & MSIF, 
2008). 
 A recent study examined the most and least important needs of caregivers of individuals 
with MS in Mexico (Arango-Lasprilla, Premuda, Aguayo, Rancis, Macias, & Villaseñor, 2010). 
The needs that received the highest scores mostly fell within the category of “interdependence,” 
while the needs that received the lowest scores were scattered across multiple categories, 
including “self-concept,” “physical,” and “role function.” High endorsement of a need for 
interdependence is critical to note given findings that social isolation is related to an increase in 
caregiver burnout among caregivers of MS (Akkuş, 2011). The caregivers assessed in the present 
study endorsed results that are complimentary to previous research. In this case, higher levels of 
social support were related to better general health and more self-esteem, as well as less anxiety, 
depression, and burden. This suggests that by increasing the amount of social support these 
caregivers receive, mental health and physical health could subsequently be improved. Given this 
background, we can presume that these caregivers are likely to experience greater social support 
when their needs are met. In turn, this could then be associated with more positive mental health 
and physical health. 
 Another study examined the needs of caregivers of MS and whether the caregivers 
perceived that their needs were being met (Sato, Ricks, & Watkins, 1996). In this study, the 
caregivers indicated that most of their needs were being met, partially because they reported that 
they were receiving help with their caregiving duties, mostly from other family members. The 
caregivers did report, however, that they were in need of rest and relaxation, help with meal 
preparation, help with financial needs, and help with housekeeping chores. 
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 McKeown, Porter-Armstrong, and Baxter (2004) conducted a series of focus groups with 
16 participants in Northern Ireland and the Republic of Ireland that attempted to further 
understand the progression of needs in caregivers of individuals with MS. Overall, the qualitative 
results suggested that caregivers tend to prefer to manage the caregiving role themselves for as 
long as possible, and only when they feel as though they cannot fully manage the tasks and 
duties associated with their roles any more, do they attempt to find informal and formal support. 
At this point, many reported that they had trouble finding consistent, helpful informal support, 
which often led them to seek out formal support. In addition, they indicated the difficulty 
associated with procuring formal support, and noted barriers in doing so (e.g., lack of 
information about formal support, drawn out waiting time for services, bureaucratic issues). 
Moreover, Nodder and colleagues (2000) call for “specialized care” and suggest that future care 
and services involve the families and patients themselves, not just the professionals involved in 
disease diagnosis and management, as the individual needs of those involved are critical (e.g., 
economic considerations, wait times, availability of respite care, information about the disease). 
Although caregiver needs is outside the scope of the present study, the available research 
on caregiver needs suggests that caregiver needs often go unmet. In turn, not having their needs 
met likely negatively impacts caregiver health. Based on the results identified in the present 
study, it is plausible that not getting one’s needs met is associated with poorer mental health and 
physical health. This is particularly problematic given that caregivers commonly report that their 
needs are not being fulfilled. Thus, it is important to incorporate the findings in the present study 
that highlight specific variables that are related to better mental health and physical health 
outcomes with research that highlights the needs identified by caregivers of MS, particularly 
those in Mexico. Considering the findings of the previously outlined studies, one might conclude 
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that caregivers of MS in this population would similarly experience these needs, including 
interdependence, rest and relaxation, help with meal preparation, help with financial needs, help 
with housekeeping chores, and help finding formal caregiving services. Because health and well-
being involves biological, psychological, and social components, it will be important for future 
studies to examine how these pieces interrelate in order to help meet caregiver needs.  
Positive Aspects of Caregiving for Future Exploration 
 The present study focused on the ways in which caregiving for a patient with MS is 
associated with specific mental health and physical health outcomes. To date, most caregiving 
research tends to focus on the unmet needs and deleterious effects of caring for someone with an 
injury or illness, though little research has targeted the positive aspects of this role. The positive 
aspects of caregiving are thus highlighted below as one possibility for future exploration in the 
field of caregiver research.  
Parveen, Morrison, and Robinson (2011) conducted a small qualitative study in the 
United Kingdom in which the caregivers described the negative outcomes associated with 
caregiving, but they also consistently highlighted the gains associated with their roles. Parveen 
and Morrison (2012) built upon the qualitative study and conducted a longitudinal study with 
caregivers who had been in their roles for at least seven months to examine the gains associated 
with caregiving, and included assessment at three time points (baseline, 3 months post-baseline, 
and 9 months post-baseline). In this study, the patients were diagnosed with Parkinson’s disease, 
multiple sclerosis, dementia, other, stroke, and cancer, respectively. Overall, caregiver gains 
remained consistent over time. In addition, familism decreased over time, which was associated 
with positive gains at the second and third time points. Moreover, British South-Asian caregivers 
in this study endorsed more overall gains than the White-British caregivers. In combination, the 
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British South-Asian caregivers endorsed higher levels of familism than White-British caregivers 
in the Parveen and Morrison (2011) study, and then the same pattern emerged in overall gains, 
which hints at the relevance of culture and ethnicity when evaluating the psychological effects 
(both positive and negative) of caregiving. Even though familism was not assessed in the present 
study, it is a construct that is relevant to Latino populations (Delgado & Tennstedt, 1997; 
Nápoles et al., 2010) and should be considered when targeting the mental health and physical 
health of caregivers of MS.  
 Buchanan and Huang (2012) conducted a study specific to caregivers of MS in the United 
States that looked at perceptions of accomplishment related to caregiving. They identified two 
main factors that related to positive perceptions: age of the patient with MS and the number of 
hours per week that the caregivers provided care to the patients. Contrary to those findings, 
caregivers’ perceptions of caring for the patients, relationship to the patient, and caregiver 
education level were significantly indicative of negative perceptions of caregiving. Specifically, 
the caregivers who viewed their roles as “emotionally draining,” those who were the patients’ 
spouses, and caregivers with less education endorsed more of these negative perceptions. Given 
the limited research on resilience and positive perceptions of caregiving in this field, it may be 
necessary to further expand the literature base in order to understand the situations in which 
some caregivers fare better than others, instead of solely focusing on the negative impacts 
associated with caregiving. 
 In sum, while the present study did not directly examine positive aspects of caregiving, 
this area of caregiver research is relevant and potentially important to explore in future studies. 
In addition, caregiver needs should be examined in Latino populations to understand how culture 
may affect the needs that caregivers report as most important to their health. Related to the 
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positive aspects of caregiving, it is possible that there are positive outcomes associated with 
caregiving in Latino populations that were not assessed in the present study. For example, it 
could be that caring for a family member further strengthens the bond within a family. This may 
be particularly beneficial in Latino families given the emphasis that is placed on these close 
relationships. Perhaps gaining additional understanding regarding the benefits that caregivers 
report during and after caring for loved ones could be beneficial. These studies could highlight 
protective factors or positive outcomes that are unique to some individuals or groups of 
caregivers in Latin regions. In turn, these positive outcomes may shed light on instances when 
caregivers of MS are more likely to be resilient in the face of hardship.  
Strengths 
One of the major strengths of this study is that the data were collected and closely 
examined so that researchers could follow up with participants who did not initially provide all 
of the necessary data. The dataset was missing very little information because of the thorough 
data collection process that was followed. In addition, it is a very rich dataset and includes 
several different measures that assess patient qualities, as well as caregiver qualities. Eighty-one 
participants were included in the sample that was analyzed for this study, which is large for this 
specific disease population, particularly in Mexico. The sample size in the present study had 
sufficient power to run analyses and create models necessary for the specific aims and 
hypotheses that were identified. Last, there are a limited number of studies that examine 
caregivers of individuals with MS, and there are even fewer specific to Latin American regions. 
In this sense, it is a unique dataset that will allow for the dissemination of novel ideas and 
information to the fields of caregiver, MS, and Latino research. 
Limitations 
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While there are several strengths associated with these data and the present study, there 
are also some notable limitations. First, this study did not include a measure of familism or role 
engulfment, which makes it hard to understand the variability that might exist within this sample 
of Latinos. For example, the Heller Familism Scale (Heller, 1976) and the familism scale (FS) by 
Sabogal and colleagues (1987) both assess familism, though no comparable measures were 
utilized in this study. Furthermore, even though this is a Latino sample, it cannot be assumed that 
the results found in the present study are indicative of all Latino caregivers, given that there is a 
lot of variability within this population. Findings from the same participants are in the process of 
being published elsewhere, which subsequently limited the analyses that could be conducted in 
the present study. The nature of the data collection was also limited. In particular, the cross-
sectional data is correlational in nature, which is a disadvantage. We know that there are 
significant relations between numerous variables, but the inability to say that one variable is 
predictive of another variable is not appropriate given the nature of the present study and the 
analyses that were computed. These are all important considerations to take into account in the 
present study. 
Conclusion 
 The present study provided several robust findings that will be important to incorporate 
into future studies and interventions concerning caregivers of MS, particularly in Mexico and 
among other Latino populations. Based on the theoretical underpinnings within the 
Biopsychosocial Model (Engel, 1977), it is critical that caregivers’ mental health and physical 
health, as well as the relevant Latino family dynamics are taken into account in order to improve 
caregivers’ overall health and well-being. This model allows us to recognize an individual’s 
subjective experience, in this case, as a caregiver of a patient with MS (Borrell-Carrió et al., 
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2004). Incorporating all aspects of an individual’s subjective experience is crucial because we 
know that all of these factors are interrelated and subsequently affect overall health. 
Based on the present study, we know that demographic variables explained a significant 
amount of variance in mental health outcomes among these caregivers, particularly female 
gender, which suggests that targeting females may be beneficial in and of itself. In addition, 
general health was uniquely associated with mental health outcomes in multiple analyses. 
Furthermore, the results from the canonical correlation suggest that interventions that target 
mental health and physical health concurrently will be important. While burden and social 
support did not moderate the relations between depression and general health and general health 
and depression, future research should continue to explore these constructs because they were 
significantly related to most mental health and physical health outcomes in the present study, and 
they are prevalent outcomes in previous research involving caregiver populations (Argyriou et 
al., 2011; Good et al., 1995; Knight et al., 1997; Rivera-Navarro et al., 2003; Weinert & Long, 
1993). Last, while the results presented in the current study are not without limitations, they 
should be understood in combination with other research in this field in order to further the pre-
existing knowledge base about caregivers of patients with MS, given that caregiver health 
subsequently affects patient health (McKeown et al., 2003). 
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